Introduction
Diversity of languages, multilingualism and plurilingualism are seen as valuable assets for culture, social cohesion and development. One of the many ways to describe language and ethnic diversity, the ethno-linguistic fragmentation index (ELF index) was built by Taylor and Hudson (1972) on the basis of the ethnic data collected in the 1960s by Soviet researchers in The Atlas Narodov Mira. Other ways have also been developed to take into account ethno-linguistic fragmentation and how it affects political systems (Almond, 1956) , for example, democracy (Reilly, 2001 ) (see Ginsburg and Weber (2016) for a detailed approach toward relations between economics and language for instance). However, we focus solely on the ELF index because it has crystallized a huge part of the debate.
The ELF index calculates the probability that two individuals randomly drawn from a population are from difference ethno-linguistic groups. It aims to observe the coexistence of several languages in a society. However, the index does not take into account multiple ethno-linguistic backgrounds. The ethnolinguistic groups are seen as separate and exclusive from each other: "An ethnic group or an ethno-linguistic group is a collection of people who share the same language or have a common culture based on language" (Lane and Ersson, 1998: 54) . Consequently, each society (country) is considered to be divided into exclusive groups that may be described in terms of share of the population. In terms of languages, the ELF index focuses on multilingualism and ignores plurilingualism. Multilingualism may be defined in numerous ways (Coulmas, 2018) , and some of these definitions may blur the line between multilingualism and plurilingualism. Following Trim (2007) we define multilingualism as the coexistence of languages among the population and plurilingualism as each individuals' use of languages. This distinction between multilingualism and plurilingualism has huge implications regarding our understanding of social cohesion and other social and economic aspects. Growing migrations and increasing diversity within societies lead to multiple belongings in terms of languages and to pluriethnicity, where an individual belongs to several ethnic groups, exists (see Root (1992 and 1996) ). Multiple belonging may also be recognized in official statistical systems. For instance, since 2000, respondents in the United States of America may tick several options to declare their race. In terms of plurilingualism, historical perspectives remind us that it is "one of the paradigms of the socio-cultural and socio-institutional history of Europe, as it is in other parts of the Old World" (Grévin, 2016: 339; our translation) . Current migration streams may further increase cases of multiple belonging.
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A Pluri- Ethno-Linguistic Fragmentation Index Current findings linking ethno-linguistic fragmentation to various socioeconomic phenomena are based on this initial focus on multilingualism. Whereas diversity has been recorded as a positive an engine for economic and social development at the micro level, at the macro level it has also been mentioned as a negative factor (Klein, 2003; Williams, 2006; Wanyonyi, 2012) . For instance, the ELF index was used as an explanatory variable for low quality institutions, including democracy (Rabushka and Shepsle, 1972; Hadenius, 1992; Mauro, 1995; Alesina et al., 2003) , bad spending on public goods and provisions (Alesina et al., 1999; Habyrimana et al., 2007) , poor social participation (Alesina and La Ferrara, 2000a; Vigdor, 2004) , poor trust (Alesina and La Ferrara, 2000b) , poor political stability (Annett, 2001 ), low quality of life (Nettle, 2000) , low quality of government (La Porta et al., 1999) , poor economic performance (Easterly and Levine, 1997; Rodrik, 1998; Temple, 1998; Easterly, 2001; Alesina et al., 2003; Posner, 2004; Alesina and La Ferrara, 2005; Campos and Kuzeyev, 2007; Fedderke et al., 2008) , and the presence of conflicts (Collier et al., 2001; Easterly, 2001; Collier and Hoeffler, 2002) . All of these studies assert that multilingualism (and multiethnicity), i.e. the coexistence of a given number of separate and exclusive linguistic (and ethnic) groups, is harmful for socio-economic outcomes. The consequences of this finding in terms of public policy recommendations are considerable because the logical response is to foster the least diverse society possible in order to ensure better outcomes. This finding also conflicts with the positive outcomes that may be observed on almost a daily basis. Furthermore, ongoing societal and economic changes seem to be continuing in the direction of greater diversity. Another consequence of this finding relates to the linguistically diverse continent of Africa. The study by Easterly and Levine (1997) , Africa's Growth Tragedy, has led to widespread criticism, notably from Arcand et al.(2000) , How to Make a Tragedy, who underlined the empirical problems of falling into the temptation of identifying linguistic diversity as a key explanation for Africa' s problems. Other studies that are critical of the manner in which the ELF index has been used are Reynal-Querol and Montalvo (2000) , Reynal-Querol (2002) , and Montalvo and Reynal-Querol (2005) (see Labart (2010) for a survey). Some research has focused on criticism about the way ethnic groups are defined in the ELF index (Fearon, 2003; Bossert et al., 2011) . Others, in contrast, have described the index as a positive explanatory variable regarding democracy (see Reilly (2000-01) and the crucial case of Papua New Guinea), civil wars (Fearon and Laitin, 2003) and conflict levels (see Gardeazabal (2011) and the Basque country). They also point to the importance of understanding the ELF index as a means for measuring potential social and political tensions between groups. Some research has shown that the relation between linguistic fragmentation and other macro indicators may depend on a threshold. Desmet et al. (2012) focused on the depth of linguistic cleavages: deep linguistic cleavages have a significant effect on civil conflicts and redistribution, wheras more superficial linguistic cleavages have a greater effect on economic growth and public goods. Regarding national identification, Masella (2011) found no evidence. The research about the socioeconomic effects of ELF on multilingualism and multiethnicity, as measured by the ELF index, are still ongoing. Straveren and Pervaiz (2017) challenged the assumed link between the ELF index and social cohesion, while Alesina et al. (2016) showed how the correlation with GDP per capita vanishes when control for ethnic group inequality is included. Recently, Arcand and Jaimovich (2019) concluded that "ethnic heterogeneity is unlikely to be a driver for sub-optimal economic exchanges".
As part of the debate, other variants of the ELF index have led to seminal generalization formulae, which are described below. However, the existing generalizations still focus on multilingualism and multiethnicity; that is, like the ELF index they are Multi-Ethno-Linguistic indexes. The objective of this article is to offer an index which shifts from multilingualism to plurilingualism -and from multiethnicity to pluriethnicity -to enable further discussion of the relation between fragmentation and other phenomena. Until now, the ELF index and its generalizations were calculated with groups that are defined at a macro level and as strictly separately from each other. However, in real-life multiethnic and multilingual societies, a person might belong to several macro groups simultaneously by being multi-racial, binational and / or plurilingual. Moreover, multiple linguistic belonging is the norm throughout the world (Aronin and Singleton, 2010) . The present article aims to tackle this issue and proposes the construction of a pluri-ethno-linguistic fragmentation index (PELF index) to take into account membership of several ethnic or linguistic groups at the same time. This shift toward plurilingualism and pluriethnicity also means that empirical research on the PELF index must be based on micro data rather than macro measurements of population share, which is a point of similarity with the generalized (multi) ethno-linguistic fractionalization index of Bossert et al. (2011) . Micro data were also used by Caselli and Coleman (2006) regarding ethnic distance and linguistic distance.
The PELF index is a generalization of the ELF index and its main advantage is that it provides a measurement of ethno-linguistic fragmentation that takes into account the real communication practices of individuals within a country; it can also be used to determine the real multiple ethnic belonging of individuals. PELF
A Pluri-Ethno-Linguistic Fragmentation Index significantly enhances the focus on languages, in contrast to previous studies in which linguistic information has often been interpreted as simply as a proxy for ethnicity or culture. The L of the PELF index matters per se. The implications of the PELF index are discussed in relation to the crucial case of Luxembourg, which has been chose because it directly contradicts the assertion that multilingualism (and multiethnicity) have a harmful effect on socio-economic outcomes. Indeed, whereas several African countries have been highlighted because they combine poor socioeconomic performance with a high score on the ELF index (Easterly and Levine, 1997) , Luxembourg also has a high score on the ELF index but one of the top socioeconomic rankings in the world.
Section 1 describes the establishment of the PELF index as a generalization of previous indexes, notably of the ELF index. Section 2 explains the reasons why Luxembourg was chosen for the case study and gives a description of the data. The results are presented and discussed in Section 3.
From the ELF index to a PELF index
The initial ELF index is an application of the Herfindahl formulae to ethnolinguistic groups (Taylor and Hudson, 1972) :
The initial ELF index is an application of the Herfindahl formulae to ethn groups (Taylor and Hudson, 1972): where ni is the population of group i within the total population N. I is the groups. The ELF index is the probability that two individuals randomly d population are from different ethno-linguistic groups. The data are based on d population into languages/ethnicities, and one individual can belong sole language/ethnicity. Each group speaks one single language. Each group has ethnicity. The higher the ELF index, the more fragmented the populati multilingual/multiethnic point of view. Fearon (2003) showed that groups strictly separated from each other might be m culturally close. On the basis of linguistic distance, he defined a continuous r factor rij ⋲ [0, 1], where 0 means that two groups' languages, i and j, come from different families, and 1 means that the two groups speak the same language index becomes:
with the same notation as above. This formula is still establishe multilingual/multiethnic point of view.
In the light of Okediji's (2005) insight that ethnic diversity needs more than lan where n i is the population of group i within the total population N. I is the number of groups. The ELF index is the probability that two individuals randomly drawn in a population are from different ethno-linguistic groups. The data are based on dividing the population into languages/ethnicities, and one individual can belong solely to one language/ethnicity. Each group speaks one single language. Each group has one single ethnicity. The higher the ELF index, the more fragmented the population from a multilingual/multiethnic point of view. Fearon (2003) showed that groups strictly separated from each other might be more or less culturally close. On the basis of linguistic distance, he defined a continuous resemblance factor r ij
The initial ELF index is an application of the Herfind groups (Taylor and Hudson, 1972): where ni is the population of group i within the total p groups. The ELF index is the probability that two in [0, 1], where 0 means that two groups' languages, i and j, come from completely different families, and 1 means that the two groups speak the same languages. The ELF index becomes:
The initial ELF index is an application of the Herfindahl formulae to ethno-linguistic groups (Taylor and Hudson, 1972): where ni is the population of group i within the total population N. I is the number of groups. The ELF index is the probability that two individuals randomly drawn in a population are from different ethno-linguistic groups. The data are based on dividing the population into languages/ethnicities, and one individual can belong solely to one language/ethnicity. Each group speaks one single language. Each group has one single ethnicity. The higher the ELF index, the more fragmented the population from a multilingual/multiethnic point of view. Fearon (2003) showed that groups strictly separated from each other might be more or less with the same notation as above. This formula is still established from a multilingual/multiethnic point of view.
In the light of Okediji' s (2005) insight that ethnic diversity needs more than language to be described, Bossert et al. (2011) with the same notation as above and with S as the similarity matrix regarding individuals' i and j characteristics. It measures the expected dissimilarity between two individuals drawn at random from a society. This socially informed measure of ethnic diversity uses similarities (i.e. several characteristics collected in micro data) to build groups and emphasise ethnicity matters in certain contexts but not in others.
Regarding the newly proposed PELF index, we shift from social multilingualism to individual multilingualism in accordance with the distinction put forward by Baka (2005) . Individual multilingualism corresponds to what Trim (2007) labels as plurilingualism, hence the name of the PELF index. Groups are still separated from each other, but they are plurilingual rather than unilingual. Given that plurilingualism implies the need of micro data rather than macro data, K is the number of groups, defined at a micro level, i.e. taking into account the linguistic skills of each individual rather than the aggregated proportion for each language spoken within the country. Individuals are not random, as the computation relies on their linguistic uses. The K groups are predefined on the basis of linguistic uses regarding the condition of a certain society. The PELF index is:
with the same notation as above and with S as the similarity matrix regarding individuals' i and j characteristics. It measures the expected dissimilarity between two individuals drawn at random from a society. This socially informed measure of ethnic diversity uses similarities (i.e. several characteristics collected in micro data) to build groups and emphasise ethnicity matters in certain contexts but not in others.
Regarding the newly proposed PELF index, we shift from social multilingualism to individual multilingualism in accordance with the distinction put forward by Baka (2005) . with the same notation as above.
An overlap factor o ij takes the value of 0 if groups i and j do not have a joint language, and the value of 1 otherwise. When o ij takes the value of 0 systematically, i.e. when each individual is unilingual, PELF = ELF.
The overlap factor o ij may be also seen as being similar to the resemblance factor used by Fearon (2003) in that it takes into account the structural relationship between languages and can thus uses cultural similarities to temper the score for ethnic/linguistic fractionalization. At a micro level, the choice of the possible values of o ij relies on how plurilingualism is measured. If linguistic practices are chosen (e.g. is a given language spoken or not in a given context) then these are given a binary value of 0 or 1, whereas if linguistic skills are
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A Pluri-Ethno-Linguistic Fragmentation Index chosen, then the values have to be on a continuous scale to take into account the heterogeneity of skills. For example, an individual with a level of A1 in a L2 has, in principle, lower plurilingual capabilities than someone who has level C2 in the same L2. Languages matter in the PELF index, they are not a proxy for ethnicity. PELF supports the investigation of multiple belongings to languages (PELF), and ethnicity (PELF).
As for the ELF index, the higher the value of the PELF index, the higher the fragmentation. The PELF index is equal to zero when there is no fragmentation at all: either the whole society is unilingual, or all the individuals speak the same set of languages. The value of the PELF index is expected to be smaller than the value of the ELF index. Thus, some highly fragmented countries from the point of view of the ELF index might no longer be fragmented from the point of view of the PELF index. This might change the correlation between fragmentation and socioeconomic phenomena.
The contribution of PELF index is three fold. First, it includes groups that speak more than one language, whereas previous indexes do not. Second, it relies on real linguistic practices, beyond resemblance between languages. Third, it treats language in its own right and not as a proxy for other variables.
In terms of development policies, the PELF index may produce difficult findings for some African countries. Many of them simultaneously score low on socioeconomic indicators and high on ethnolinguistic fragmentation (Easterly and Levine, 1997) , while the extent of plurilingualism in these countries is important.
The magnitude of the difference between the PELF and ELF indexes cannot be set a priori, which invites us to search for the meaning for this difference. This will be discussed in the results section.
Application: The Case of Luxembourg for groups that speak up to two languages in three contexts a) The crucial case of Luxembourg: simultaneity of high fragmentation and high GPD per capita
The crucial case of Luxembourg has been chosen because it is a offers a direct contradiction of the assertion that a plurilingual environment is a contributing factor to low socioeconomic performance. The Grand-Duchy of Luxembourg has three institutional languages: Luxemburgish (See Horner and Weber, 2010), French, and German. Civil servants are expected to be plurilingual, i.e. to master these three languages. The schooling system promotes plurilingualism too in that infant education uses Luxemburgish, with German and French introduced in the first and second years respectively of national primary school. Moreover, several administrative documents are provided in Portuguese and English, thus reflecting the diverse population of Luxembourg. In terms of the former, a significant share of foreigners living there comes from Portugal and several Luxemburgish nationals have Portuguese ancestry. Regarding English, EU employees have been a significant immigration inflow in the country since the 1980s. Using English enables them to engage with administrative duties during their stay in the country.
The share of foreigners among Luxembourg inhabitants is high (43.8%, STATEC), with 38% of its inhabitants born abroad (OCDE, 2012) . This figure cannot be used to approximate the share of Luxemburgish nationals with foreign ancestry as one can be born in Luxembourg with foreign parents and then choose Luxembourgish nationality when one becomes an adult. Nota Bene: *: The African, Caribbean, and Pacific Group of States has specific EU-partnership conditions in order to foster the development of its members, who face higher difficulties regarding their integration into world trade. This is relevant because it put the case of Luxembourg into perspective. Of this group of states, 12 African countries were chosen because (i) they belong to Easterly and Levine' s (1997) highlighted region where fragmentation has a negative effect on growth, (ii) they show variability in other relevant areas (highest ELF index, increasing or decreasing fragmentation, and smallest areas). 
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Regarding institutional multilingualism, the situation is similar for several African countries (cf. Table 1 ). Fardon and Furniss (1994: i) declared that "multilingualism is Africa' s lingua franca". It is also true at individual level through plurilingualism (Badejo, 1989; Trudell, 2009 However, the difference in GDP purchasing power parity per capita between these countries and Luxembourg is huge (cf. Table 1 ). Therefore, Luxembourg is crucial regarding the link between the economic development of a country and its ethnic or linguistic fragmentation. Indeed, while Luxembourg has been ranked first in terms of GPD per capita for years, its ELF index is as high as that of several African countries (Data available for all countries on the Foundation for Studies and Research on International Development website: www.ferdi.fr). Except for the first calculation of its index on the basis of The Atlas Narodov Mira, which shows the share of Luxembourgish, French and German speakers only, it is among the highest values. Moreover, some African countries have a lower index than Luxembourg for ethno-linguistic, ethnic, and linguistic fragmentations (Burundi), or for ethnic and linguistic fragmentations (Equatorial Guinea, Cape Verde, Seychelles, Swaziland, and Zimbabwe).
b) The data: two main languages used in three daily environments
The Cultural Practices Survey 2009 data set (Enquête sur les Pratiques Culturelles 2009 / EPC 2009) was collected by CEPS/INSTEAD for the Luxembourgish Department of Culture in order to shed light on contemporary cultural practices in Luxembourg. Face-to-face questionnaires were conducted with individuals chosen through a non-proportional random stratified sampling procedure. The Stata survey procedure is used and includes the appropriate weight . The sample of 1880 observations is representative of the whole resident population of Luxembourg except for European civil servants. This delimitation of the sample is in accordance with the primary focus of the survey, which is to monitor cultural practices. Regarding linguistic practices, EU employees may influence daily uses. Also, about half of the labor force enters and exits the country from France, Belgium, and Germany each working day, which may influence linguistic practices at work too. Nationality and mother tongue variables allow ELF index to be computed in order to provide a benchmark regarding other fragmentation data sets and regarding the PELF index. Only one nationality per person is collected in the EPC 2009, even though since 2008 foreigners have been able to acquire Luxembourgish nationality without renouncing their birth nationality. Nationality is used to compute Alesina et al.' s (2003) ethnic fragmentation index, and mother tongue is used to compute their language fragmentation index.
The PELF index is computed for three different environments. Indeed, the advantage of EPC 2009 is that interviewees were asked to indicate which was the first and the second language they used at work (or at university), with friends, and at home (with the family). Interviewees were first offered a list of six languages (Luxembourgish, French, German, Portuguese, English, and Italian), and then a list of countries if the appropriate language was not among the initial list. This feature of the data collection also means that the PELF can overestimate the level of linguistic fragmentation as several languages may be used in a given country. Although the PELF index formulae take into account plurilingualism whatever the number of languages spoken by individuals, here two main languages are collected and thus used for the calculation. The drawback of having solely three environments is that only a part of the plurilingualism in Luxembourg is taken into account because the other languages that the interviewees might use in life situations that were not listed in the questionnaire are not covered. Thus, the PELF index with EPC 2009 should be considered as an overestimation of fragmentation. Language fragmentation indexes are also calculated for these three environments as benchmark.
To calculate the PELF index, the distribution of the K linguistic groups is first calculated. For those who do not know which language they are using, a "do not know" linguistic group is included; this group is not considered as being able to communicate with the other groups, including with itself. The results with and without the "do not know" group change at the third decimal of the PELF index values.
The overlap factor o ij takes here the value of either 0 or 1, as we observe linguistic practices and not potential linguistic interactions.
Regarding the working / academic environment, only active residents (including students) are considered, i.e. 1401 observations. On the basis of the most used first language in this context, there are 16 linguistic groups and one "do not know" group (l = 17): the main group is for Luxembourgish (47.12%), then for French (36.17%). Including the most used second language, plurilingualism is high: 82.31% speak at least two languages; 0.59% do not know which language RIO, Nº 23, 2019
A Pluri-Ethno-Linguistic Fragmentation Index they most speak in this context. There are five unilingual groups and 40 bilingual groups (K = 46): the main group is now bilingual (Luxembourgish and French, 44.52%; and then French and Portuguese, 11.16%) .
There are 1879 observations for the friendship environment. One individual declared that they had no friends. On the basis of the most used first language in this context, there are 35 linguistic groups and one "do not know" group (l = 36): the main group is for Luxembourgish (60.33%), then for French (20.03%). Including the most used second language, plurilingualism is also high: 79.06% speak at least two languages; 0.07% do not know which language they most speak in this context. There are 13 unilingual groups and 78 bilingual groups (K = 92): the main group is now bilingual (Luxembourgish and French, 37.36%; and then French and Portuguese, 12.97%).
There are 1874 observations for family environment. Six individuals declared that they had no family. On the basis of the most used first language in this context, there are 48 linguistic groups and one "do not know" group (l = 49): the main group is for Luxembourgish (55.90%), then for Portuguese (16.30%). Including the most used second language, plurilingualism is lower than for the other environment: 50.49% speak at least two languages; 0.05% do not know which language they most speak in this context. There are 29 unilingual groups and 102 bilingual groups (K = 132): the main group is still Luxembourgish (33.82%) and the second group is bilingual (Luxembourgish and French, 15.45%).
Beyond the two main groups without and with plurilingualism, the distributions of the K linguistic groups in these three contexts are consistent with the linguistic groups distributions of Dickes and Berzosa (2010a) , and with their language relationships analysis. Notably, French is the main mediatory language Berzosa, 2010a and 2010b) and Portuguese, the language of the main group of foreigners, is a linguistic pillar (Dickes and Berzosa, 2010a) .
Results and Discussion
Ethnic and language fragmentation index are extremely close between 2003 and 2009 (cf. Table 2 ). The values are slightly higher in 2009 than in 2003, which can be explained by an increased number of foreigners among the inhabitants of Luxembourg (this share was 29.4% in 1991 , 36.9% in 2001 , 38.1% in 2003 , and 43.7% in 2009 STATEC) . The index by Alesina et al. (2003) is based on data collected from 1997 to 2001. There were no figures for foreigners in STATEC' s state of population information for 1997. The values of the language fragmentation index for each of the three linguistic environments is even closer to Alesina et al.' s value (2003) . The degree of language fragmentation in a working context and at home are similar, while it is slightly less important with friends. As an additional benchmark we can also turn to the Linguistic Diversity Index (LDI), which is the share of the world' s languages in a country divided by this country' s percentage of the world population. Luxembourg also scores highly on the LDI (LDI of Luxembourg is 10; see Coulmas (2018) to situate Luxembourg regarding other countries). Including plurilingualism significantly decreases the value of the fragmentation index (cf. Table 2 ). As expected, the PELF index is lower than the ELF index. From this perspective, Luxembourg is not fragmented, especially in a working or a friendship environment (respectively, PELF = 0.18 and PELF = 0.14). With 92 and 132 linguistic groups (defined as K), plurilingualism leads to the ELF index value of 1964 calculatedwith three ethno-linguistic groups only. Fragmentation in a familial environment decreases, falling from 0.64 to 0.43 when plurilingualism is taken into account.
Going back to the definition of multilingualism and plurilingualism in the introduction, the difference between the ELF and PELF indexes offers interesting interpretations. Indeed, the high fragmentation in terms of the coexistence of languages among the population (multilingualism) compared with the low fragmentation from the perspective of individuals' uses of languages (plurilingualism) shows a kind of linguistic cohesion regarding language diversity, i.e. the extent of the linguistic overlaps highlighted by plurilingualism. The results for Luxembourg suggest that there is a high level linguistic cohesion at work and with friends while the familial environment is kept more separate and thus more diverse.
On the one hand, the lower value of fragmentation found when using the PELF restores the potential link between high economic outputs and low linguistic fragmentation. On the other hand, the contribution of the PELF shows that it needs to be applied to all countries in order to enrich research through macro and micro measurements of languages and to shed light on the influence of the PELF on various countries' indicators.
In the current study (due to the questionnaire design), the definition of plurilingualism is limited to the two main languages used at work, at home and with friends. This represents a limitation to our findings given that the value for all the languages used by individuals is expected to lower the value of the PELF index again, i.e. to lower the fragmentation. Also, plurilingualism here is also based on self-declarations of use and does not take into account linguistic skills themselves, i.e. potential plurilingualism. The expected effect of this shift in interpreting the PELF interpretation is less straightforward. Indeed, knowledge of a language can be heterogeneous, and even being proficient neither implies its use a willingness to communicate with the persons who use this language. For instance, Schooland et al.' s (2010) social language network analysis is based on effective communication rather than on linguistic skills . For example, they considered the following languages to be separate when calculating the PELF index because interviewees clearly mentioned one or another: Bosnian, Serbian, Croatian, Albanian / Serbian (Kosovo), and Serbo-Croatian (Yugoslavia). As a lower PELF index value based on the aggregation of these languages could not be interpreted a priori as a lower fragmentation level, these languages were separated to consider the reality of the linguistic exchanges: languages go beyond being a skill. Finally, one may be careful about which set of languages is offered to respondents: indeed, the list is often limited to written languages while unwritten languages are omitted; This may be a crucial point regarding certain linguistic areas.
Conclusion
This article proposes a Pluri-Ethno-Linguistic Fragmentation index (PELF index) in order to consider the real uses of languages in multi-ethnic and multilingual societies. The PELF index is a theoretical continuation of the existing ELF index; that is, it shifts from multilingualism to plurilingualism (from social multilingualism to individual multilingualism) when describing the ethno-linguistic structure of a country where a person might speak several languages at the same time.
The application of the PELF to the crucial case of Luxembourg provides evidence of the validity of our new proposed index. It supports the theoretical expectation: the value of the PELF index is smaller than the value of the ELF index. Based on the first two most used languages at work, at home, and with friends, the PELF in this context still overestimates linguistic fragmentation.
Given that plurilingualism decreases the linguistic fragmentation of Luxembourg from 0.64 to 0.18 in a working environment, from 0.58 to 0.14 in a context of friendship, and from 0.64 to 0.43 in a familial context, the PELF index shows that the fragmentation is significantly lower when tangible linguistic uses are taken into account. The difference between the ELF and PELF indexes for Luxembourg suggests that there is a high level of linguistic cohesion at work and with friends. The familial environment is more linguistically separated.
This article deepens understanding of the social repercussions of the coexistence of several languages in a society. Its findings do not make a connection between fragmentation and institutional efficiency, democracy, trust, political stability, public good spending, social participation, the quality of life or institutions, conflicts, economic performance or national identification. Case studies of countries where the relevant micro data sets with variables giving insights about plurilingualism are available should shed light on these phenomena. They might also compare the effects of a PELF index calculated on the basis of language uses with those of a PELF index based on linguistic skills. Also, the reverse effect on plurilingualism of these economic, social, and political phenomena still needs to be addressed (Bangura, 2010) .
Luxembourg is a crucial case because it has high number of languages, a high ELF index, high socioeconomic indicators, and PELF index values which are lower than ELF values. The future developments of this research rely first on identifying the relevant micro data sets to calculate the PELF for other countries, in particular African countries. Second, the PELF index will be used to test relations with the above mentioned macro indicators. The distance between the ELF and PELF indexes should also be researched to investigate the social cohesion capability within a society.
The E of PELF index was not addressed because the appropriate data were not available in the EPC 2009; consequently, there is still room for improving on the present study and, therefore, for further research. Also, several aspects of plurilingualism are closely related to those of mixing between ethnic groups and how the borders between them are variously conceived (Gadet and Varro, 2006; Guyot, 2007) . Given that contemporary societal changes are characterized by increases in migrations and diversity, these factors should contribute to the analysis of the interaction of diversity and fragmentation.
